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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire equipped with the tread pattern 

which has the rib which follows the tire perimeter through two or more SAIPU. 

[0002] 

[Description of the Prior Art] A pneumatic tire can be divided roughly into the studless tire (tire for 
winter) which consists of block keynote patterns, and the tire for summer (the so-called rib keynote tire) 
which, partially or on the whole, has the rib which follows the tire perimeter. Although the pneumatic 
tire of the block keynote like the tire for winter is excellent in the braking engine performance in an ice 
road surface or the Snow road surface, the traction engine performance, the grip force, etc., its pattern 
noise at the time of transit is large, and it becomes inadequate [ the driving stability in a dry road 
surface ]. 

[0003] For this reason, with the tire for summer usually used, the pattern noise at the time of transit is 
stopped by enlarging percentage of the rib formed of two or more major grooves prolonged in a tire 
hoop direction, and reducing the blow sound of a land part. However, since land part rigidity increases 
and road-hugging gets worse by making a land part follow a hoop direction, SAJPU of the tire cross 
direction or the direction of slant may be prepared in a rib also with the tire for summer that this should 
be improved. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with such a tire for summer, since the land part 
which adjoins SAJPU by dividing a rib by SAIPU falls and became easy to be crowded and the slippage 
at the time of touch-down became large, it became clear that partial-wear-proof got worse. Furthermore, 
with the tire on and after the wear middle in which partial wear arose, it became clear that the noise at 
the time of transit increased by partial wear. Moreover, the feeling of a response at the time of transit on 
a dry road surface was also scarce, and there was an inclination for driving stability to also get worse. 
[0005] On the other hand, two or more SAIPU is formed in a block by mainly different reason from the 
tire for summer, the configuration of SAIPU is changed in the depth direction, and the so-called three- 
dimension SAIPU which controlled the fall lump of SAIPU is also known for the studless tire (JP,2001- 
1722, A etc.). However, the example which adopted three-dimension SAIPU as the rib of the tire for 
summer until now was not known. 

[0006] Then, it is to offer the pneumatic tire which can raise the driving stability in a dry road surface, 
the purpose of this invention controlling the partial wear of the land part which adjoins SAIPU prepared 
in the rib, and reducing the noise on and after the wear middle. 
[0007] 

[Means for Solving the Problem] This invention like the following can attain the above-mentioned 
purpose. That is, in the pneumatic tire equipped with the tread pattern which has the rib with which the 
pneumatic tire of this invention follows the tire perimeter through two or more SAIPU, said SAIPU is 
characterized by having the crevice respectively projected to the reverse side to the datum level, and 
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heights while it has the datum level of the tire cross direction or the direction of slant. 

[0008] In the above, it is desirable that said crevice and heights are spherical-surface-like the crevice and 

heights which were arranged by turns by each in the SAIPU cross direction and the SAIPU depth 

direction. 

[0009] Moreover, as for said rib, it is desirable that open predetermined spacing in a tire hoop direction, 
and are arranged, and have the transverse groove or slanting slot which one side blockaded, and said one 
or more SAIPU is arranged in the middle of the transverse groove or a slanting slot. 
[0010] Since SAJPU which has a crevice and heights to the rib which follows the tire perimeter is made 
to intervene according to [operation effectiveness] this invention, when lateral force and the order force 
arise, an engagement operation arises between the land parts which adjoin by the crevice and heights, 
and gap and a fall lump of both land parts can be controlled by this. For this reason, partial wear can be 
prevented effectively, the noise on and after the wear middle can be reduced, and, moreover, the driving 
stability in a dry road surface can be raised. 

[001 1] Since a crevice and heights are the spherical surfaces-like when said crevice and heights are 
spherical-surface-like the crevice and heights which were arranged by turns by each in the SAIPU cross 
direction and the SAIPU depth direction, engagement is performed in respect of being comparatively 
uniform, and it becomes easy to manufacture the blade for SAIPU formation, and the unmolding nature 
of the tire after vulcanization molding also becomes good. Moreover, since a crevice and heights are 
arranged by turns, a uniform engagement operation is acquired to the force produced [ of SAIPU ] from 
each, it inclines more, and wear of a land part can be prevented that there is nothing. 
[0012] Since wastewater nature is increased, and the driving stability in.a wet road surface can be raised, 
since a transverse groove or a slanting slot is prepared and those one side blockades when predetermined 
spacing is opened in a tire hoop direction, and it is arranged, and it has the transverse groove or slanting 
slot which one side blockaded and said one or more SAIPU is arranged in the middle of the transverse 
groove or a slanting slot, said rib can control the noise at the time of transit. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. The pneumatic tire of this invention is equipped with the tread pattern T which 
has the ribs 1 and 2 which follow the tire perimeter through two or more SAIPU 1 1 and 12 as shown in 
drawing 1 . This operation gestalt shows the example in which the ribs 1 and 2 of four trains classified 
by the hoop direction slots 3 and 4 which stand in a row in a tire hoop direction are formed. 
[0014] Two or more SAIPU 1 1 inclines to a rib 1 from the tire cross direction, and both sides carry out 
[ SAIPU ] opening to it is formed in the tire hoop direction at equal intervals. Two or more SAIPU 12 
which a tilt angle is smaller than SAIPU 11, and one side (tire outside) blockaded to the rib 2 is formed 
in the tire hoop direction at equal intervals. That in which only one side carried out opening is [ that one 
side should just carry out opening of SAIPU 1 1 and 12 in this invention at least ] sufficient also as 
SAIPU 11. Moreover, when only one side forms SAIPU 1 1 which carries out opening, opening of the 
opening part may be carried out by turns. The tilt angle of SAIPU 1 1 and 12 has desirable 0-45 degrees 
to the tire cross direction, and its 10-30 degrees are more desirable. 

[0015] When it does not have a transverse groove etc., as for SAIPU 1 1 and 12 in this invention, it is 
desirable to be formed in a tire hoop direction at intervals of 5-50mm (pitch), and its 6-30mm spacing is 
more desirable. In this invention, although the pitch of SAIPU can be made smaller than the 
conventional tire for summer according to the above-mentioned engagement operation by the crevice 
and heights, there is an inclination for partial-wear-proof to get worse if a pitch is too small, and when a 
pitch is too large, there is an inclination for road-hugging to get worse. 

[0016] Drawing 2 (a) is the important section enlarged drawing in which the internal surface of SAIPU 
1 1 was exposed along with C1-C2 line of drawing 1 . In this drawing 2 (a), the irregularity of the 
internal surface of SAIPU 1 1 has attached - notation and + notation so that intelligibly. Drawing 2 (b) is 
the sectional view of the rib 1 by D1-D2 view of drawing 2 (a). Drawing 2 (c) is the sectional view of 
the rib 1 by D3-D4 view of drawing 2 (a). 

[0017] In this invention, as shown in drawing 1 - drawing 2 , SAIPU 1 1 and 12 has crevice 1 la and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/18/05 



JP,2002-356105,A [DETAILED DESCRIPTION] 



Page 3 of 5 



heights 1 lb which were respectively projected to the reverse side to the datum level B while having the 
datum level B of the tire cross direction or the direction of slant. This operation gestalt shows the 
example which prepared crevice 1 la and heights 1 lb of the shape of the spherical surface arranged by 
turns by each in the SAIPU cross direction and the SAIPU depth direction. Although the flat-surface 
section does not exist in the boundary of adjoining crevice 11a and heights 1 lb in this example, the flat- 
surface section may intervene. 

[0018] Diameter phi a of crevice llaand heights lib in drawing 2 has 1.0-3.0 desirablemm. An 
engagement operation becomes it small that diameter phia is less than 1.0mm, and there is an inclination 
to be hard coming to prevent partial wear effectively. When diameter phia exceeds 3.0mm, an 
engagement operation is small, it is easy to move it, and there is an inclination for partial -wear-proof to 
get worse. 

[0019] The one of the pitch PI of crevice 1 la of the SAIPU cross direction and heights 1 lb and the 
pitch P2 of the SAIPU depth direction twice the magnitude of phia to phia is [ all ] desirable. When the 
twice of phia are exceeded, an engagement operation becomes small and there is an inclination to be 
hard coming to prevent partial wear effectively. 

[0020] Protrusion height [ of crevice 11a and heights 1 lb ] b has 1.0-3.0 desirablemm. An engagement 
operation becomes it small that protrusion height b is less than 1.0mm, and there is an inclination to be 
hard coming to prevent partial wear effectively. When protrusion height b exceeds 3.0mm, there is an 
inclination for the unmolding nature of the tire after vulcanization molding to get worse. 
[0021] The depth of SAIPU 1 1 and 12 has 3.0-8.0 desirablemm, and 0.2-1. 0mm of a flute width is 
desirable. Moreover, as for the depth of SAIPU 1 1 and 12, in relation with the depth of the hoop 
direction slots 3 and 4 which classify ribs 1 and 2, hoop direction channel depth:SAIPU depth =1:0.2- 
1:0.8 are desirable. 

[0022] Except having the tread pattern T like the above, the pneumatic tire of this invention is equivalent 
to the usual pneumatic tire, and each of a well-known ingredient, configurations, structures, processes, 
etc. can adopt it as this invention conventionally. 

[0023] Operation gestalt] which is others [ [] The gestalt of other operations of this invention is 
explained hereafter. 

[0024] (1) Although the above-mentioned operation gestalt showed the example by which the crevice 
and heights of SAIPU are regularly formed by turns in the upper and lower sides and right and left, it 
may be arranged at random or the regularity of arrangement may differ. However, it is desirable that a 
crevice and heights are regularly formed in the upper and lower sides or right and left by turns, and it is 
desirable that a crevice and heights have balanced to some extent with the number, or a configuration 
and magnitude. Although drawing 2 showed the example of two step xl 1 train As other possible 
arrangement again, considering as - [ one step of ] four steps It is good for the upper and lower sides (the 
depth direction) also as arrangement of an equilateral triangle etc., without arranging in that it is 
supposed any of a crevice or heights they are only, and that it is, the thing formed alternately with a 
chisel up and down conversely, or the square four corners, forming the crevice and heights of the 2nd 
SAIPU section in right and left (longitudinal direction) by turns. What is shown in drawing 3 (a) (the 
expression approach is the same as that of drawing 2 (a)) is an example which arranges another side in 
the location of the center while arranging any of a crevice or heights they are in the square four corners. 
[0025] (2) Although the configuration of a crevice and heights showed the example which is the 
spherical surface-like with the above-mentioned operation gestalt, it may be near t he shap e of a thing 
more near in the shape of a semi-sphere, what is near in the shape of a cone, and a ^an^l^ )(^yramid[) 
and in the shape of a^qw^rilpThe example at the time of making it the shape of a6quariwrill)is 
shown in drawing 3 (b) (the expression approach is the same as that of drawing 2 (a)) 
[0026] Moreover, you may make it change with the locations where the width of face of a crevice and 
heights in every direction and the maximum depth are prepared in them. For example, the deeper 
location to a groove bottom may make the in every direction width-of-face and maximum depth greatly 
or small. 

[0027] (3) What is necessary is just to have one or more ribs which follow the tire perimeter through 
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SAIPU mentioned above in this invention, although the above-mentioned operation gestalt showed the 
example of a tread pattern as shown in drawing 1 . It is desirable to have such one rib at a time in the tire 
shoulder section especially. The driving stability in a dry road surface can be raised more, controlling 
effectively the partial wear of the land part which adjoins SAIPU, and reducing the noise on and after 
the wear middle by this. 

[0028] (4) Moreover, the configurations of a rib may be the rib of the shape not only of the straight-line- 
like rib classified by the straight-line slot but zigzag, and a rib which has the transverse groove or 
slanting slot which one side blockaded. What is shown in drawing 4 is mentioned as an example of the 
rib which has a transverse groove. 

[0029] In this example, ribs 1 and 2 open predetermined spacing in a tire hoop direction, and are 
arranged, it has the transverse grooves 15 and 16 which one side blockaded, and one or more SAIPU 1 1 
and 12 is arranged in the middle of those transverse grooves 15 and 16. When SAIPU 1 1 and 12 is one, 
it is desirable to arrange in parallel with the center of transverse grooves 15 and 16. Moreover, when 
forming two or more, spacing of spacing of SAIPU and transverse grooves 15 and 16 is in abbreviation 
etc. by carrying out,, and things are desirable. 

[0030] In this invention, being formed in a tire hoop direction at intervals of 20-60mm (pitch) carries out 
good better [ of the transverse grooves 15 and 16 ], and it is, and is **. Moreover, as for transverse 
grooves 15 and 16, it is desirable that the equator-line side of a tire blockades from the point of 
wastewater nature. Moreover, the distance (spacing of the tire cross direction) of a lock out edge and a 
hoop direction slot has 3-10 desirablemm. 

[003 1] (5) Although the above-mentioned operation gestalt showed the example formed so that the 
datum plane of SAIPU might become perpendicular to a rib front face as shown in drawing 2 , the datum 
plane of SAIPU may incline a little (for example, 1 5 degrees or less) to the normal on the front face of a 
rib. Moreover, the datum level of SAIPU does not need to be a flat surface and may be a curved surface 
which curved like SAIPU of the conventional tire for summer. 
[0032] 

[Example] Hereafter, the example which shows the configuration and effectiveness of this invention 
concretely is explained. In addition, each performance evaluation of a tire was performed as follows. 
[0033] (1) The real vehicle (four-door FF Sedan of 2000 cc class of domestic) was equipped with the 
wear-resistant ability tire (use rim 15x6JJ), the level difference abrasion loss (level difference of the land 
part which adjoins SAIPU) when running a predetermined course 12000km in the loading condition of 
one-person entrainment was measured, and the characteristic estimated. In addition, evaluation shows 
elegance (example 1 of a comparison) by the characteristic display when being referred to as 100 
conventionally, and shows such a good result that a numeric value is large. 
[0034] (2) The same real vehicle was equipped with the tire after an after [ wear ] noise engine- 
performance abrasion resistance ability test (after 12000km transit), organic-functions evaluation by the 
driver binary name was performed, and the characteristic estimated the result. In addition, evaluation 
shows elegance (example 1 of a comparison) by the characteristic display when being referred to as 100 
conventionally, and shows such a good result that a numeric value is large. 

[0035] (3) The same real vehicle was equipped with the new article noise engine performance and the 
tire of a dry driving stability new article (after a prototype), organic-functions evaluation by the driver 
binary name was performed, and the characteristic estimated the result. In addition, evaluation shows 
elegance (example 1 of a comparison) by the characteristic display when being referred to as 100 
conventionally, and shows such a good result that a numeric value is large. 

[0036] In the tread pattern as shown in example 1 drawing 1 , SAIPU of a configuration like drawing 2 
was formed in the rib in the following size, and size 195 / radial -ply tire of 65R15 was manufactured. 
The result of having performed each above-mentioned performance evaluation is shown in Table 1 using 
this tire. 

[0037] 0.6mm and a pitch PI were made to 2mm, and P2 was made [ the SAIPU depth ] into 2mm, 
protrusion height b 1mm of a crevice and heights, the diameter of phia2mm, and the configuration 
spherical surface for 7mm and a flute width. It considered as central rib width of face of 34mm, and 
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shoulder rib width of face of 29mm. 

[0038] The example 1 (conventional article) of a comparison 

In the example 1, as shown in drawing 5 (a(al) 2), like the example 1, size 195 / radial-ply tire of 65R15 
was manufactured, and each above-mentioned performance evaluation was performed except having 
considered as flat-surface S AIPU (conventional flat-surface SAEPU). The result is shown in Table 1 . In 
addition, drawing 5 (al) is drawing showing a tread side, and (a2) is drawing to which the internal 
surface of SAIPU 20 of a rib 1 was exposed along with Al -A2. 

[0039] In example of comparison 2 example 1, as shown in drawing 5 (b(bl) 2), like the example 1, size 
195 / radial -ply tire of 65R15 was manufactured, and each above-mentioned performance evaluation 
was performed except having considered as wave SAIPU with a period [ of 2mm ], and an amplitude of 
1mm. The result is shown in Table 1. In addition, drawing 5 (bl) is drawing showing a tread side, and 
(b2) is drawing (+ and - show irregularity) to which the internal surface of SAIPU 21 of a rib 1 was 
exposed along with Bl-B-2. 

[0040] In example of comparison 3 example 1, as shown in drawing 5 (c(cl) 2), like the example 1, size 
195 / radial -ply tire of 65R15 was manufactured, and each above-mentioned performance evaluation 
was performed except having divided the rib in the transverse groove with a width of face [ of 3mm ], 
and a depth of 8mm, and having made it the block. The result is shown in Table 1 . In addition, drawing 
5 R> 5 (cl) is drawing showing a tread side, and (c2) is drawing to which the internal surface of SAIPU 
12 of block 22 was exposed along with C1-C2. 
[0041] 
[Table 1] 









mm 2 


sums 


nmrnm 


10 0 


116 


10 5 


1 0 6 




10 0 


112 


10 4 


9 7 




1 0 0 


10 0 


1 0 0 


9 0 




1 0 0 


1 1 3 


1 0 7 


9 5 



As the result of Table 1 shows, a rib breaks down from an example and lump depressor effect can raise 
conventionally more sharply than elegance partial-wear-proof, the noise engine performance on and 
after the wear middle, and the driving stability in a dry road surface. On the other hand, in the example 2 
of a comparison which prepared wave SAIPU, any improvement effect was inferior to the example. 
Moreover, in the block type example 3 of a comparison, each of after [ wear ] noise engine performance, 
new article noise engine performance, and dry driving stability deteriorated from elegance 
conventionally. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the pneumatic tire characterized by having the crevice respectively projected to the 
reverse side to the datum level, and heights while said SAIPU has the datum level of the tire cross 
direction or the direction of slant in the pneumatic tire equipped with the tread pattern which has the rib 
which follows the tire perimeter through two or more SAIPU. 

[Claim 2] The pneumatic tire according to claim 1 said whose crevice and heights are spherical-surface- 
like the crevice and heights which were arranged by turns by each in the SAIPU cross direction and the 
SAIPU depth direction. 

[Claim 3] Said rib is a pneumatic tire according to claim 1 or 2 with which predetermined spacing is 
opened in a tire hoop direction, and it is arranged, and it has the transverse groove or slanting slot which 
one side blockaded, and said one or more SAIPU is arranged in the middle of the transverse groove or a 
slanting slot. 



[Translation done.] 
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